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 Abstract: Generation of immune globulins and immune complexes (CIC) is being essential for 
protection against infectious agents. The experiment aimed establish the age-related influence exerted by 
alcoholic Calendula officinalis and Echinacea angustifolia extractions on total immune globulins and CIC 
concentrations of antigen primed chickens. A comparison between Calendula officinalis and Echinacea 
angustifolia alcoholic extractions in three age categories (19, 47 days and 77 week old) of chickens led to the 
conclusion that the dynamics of total Ig and CIC concentrations were subjected to an age dependent, treatment 





 Generation of immune complexes (CIC) is being essential for removal of infectious 
agents. Poor clearance of CIC could lead to deposits in the host tissues and inflamatory 
processes. Traditional medicine uses plants as Lychnophora as antiinflamatory agents, activity 
highly based on the structure of the components (Kanashiro A. et all., 2004).  
 Carotenoide such as astaxantine or beta carotene exert positive effects on IgM and IgG 
synthesis towards T-dependent antigens, without influencing IgA concentrations (Jyonouki 
N.C. et all., 1992, 1994; Bauer R., Wagner H., 1999). Oral administration of  Echinaceea 
extraction (Influex) in healthy chickens also induces an increase of total Ig concentrations, 
more moderate in aggamaglobulinemic ones (Schranner I. şi col., 1989). 
 The experiment aimed establish the age-related influence exerted by alcoholic 
Calendula officinalis and Echinacea angustifolia extractions on total immuneglobulins and 
CIC concentrations of chickens.  
 
MATERIALS AND METHODS 
 
 Biological material. Two groups of Rock x Cornish chickens, aged 19 
(immunologically immature) and 47 (immunologically mature) days, respectively, were 
treated by injection route with alcoholic extractions of Calendula officinalis and Echinacea 
angustifolia. Each group included four batches, subjected to the treatment and antigen 
priming as follows: I- sc injected with Calendula officinalis extraction, 0,5 ml/bird/day for 7 
days, II – sc injected with Echinacea angustifolia extraction, 0,5 ml/bird/day for 7 days, III – 
solvent control, sc injected with 70o alcohol, 0,5 ml/bird/day for the same period and IV – the 
environmental, non injected control.  
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 A similar protocole was used in twenty, 77 weeks old Rosso SXL hens. The antigen 
priming was performed by the use of a Newcastle virus vaccine (Pseudovac, INMV Pasteur, 
La Sota 79 strain). The hens were sampled only twice, on days 0 and 14 of the experiment. 
 On days 0 and 7, all the birds were primed by sc injections with  0,5 ml/ bird of a 5% 
SRBC suspension in saline. Blood samples were taken on days 0, 7 and 14. Total immune 
globulin concentrations were estimated by a zinc sulphate precipitation micromethod in 96 
well plates (197.6 µl of the zinc sulphate solution + 3.4µl of serum)(Ghergariu et all., 2000). 
 Polyethylene glycol precipitation microtest was used to quantify the circulating 
immune complexes’ levels, as described by Ghergariu et. all (2000). The results were 
expressed in optical density units for both total Ig and CIC concentrations. Statistical 
parameters for the experimental data were calculated. 
 
RESULTS AND DISCUSSION 
 
 A. Total Ig levels. Monitoring the dynamics of total Ig levels in 19 days old chickens, 
a slight decrease in the parameter was noticeable in the majority of the groups towards the 
second sampling. This tendency was restored by the Calendula officinalis treatment in group I 
when compared to Echinacea angustifolia treatment, or both control groups. The differences 
persist towards the last sampling between the groups, following the same tendency, except the 
values obtained for the environmental control, where the immuneglobulins increased. 
 
Table 1- Concentrations of total Ig levels in 19 days old chickens (ODU) 
 





 Batch I Batch II Batch III Batch IV Batch I Batch II Batch III 
Batch 
IV 
Mean 0.0614 0.0651 0.0525 0.0542 0.0506 0.0678 0.0553 0.0593 0.0665 
Stdev 0.0155 0.0518 0.0133 0.0097 0.0082 0.0186 0.0116 0.0144 0.0021 
Var 0.0002 0.0027 0.0002 0.0001 0.0001 0.0003 0.0001 0.0002 0.0001 
 
 The differences between the samplings and batches were significant at various levels 
(p<0.0002 - p<0.05).  
 In older chickens, the innitial values of the Ig were higher than in younger ones, due to 
contacts with various microorganisms from the environment, during their lifetime.Table 2 
shows the development of total Ig concentrations in this group.  
 
Table 2 - Concentrations of total Ig levels in 47 days old chickens (ODU) 
 





 Batch I Batch II Batch III Batch IV Batch I Batch II Batch III 
Batch 
IV 
Mean 0.0776 0.0788 0.0977 0.0992 0.0675 0.0710 0.0710 0.0611 0.0545 
Stdev 0.0129 0.0156 0.0209 0.0147 0.0007 0.0329 0.0271 0.0220 0.0026 
Var 0.0002 0.0002 0.0004 0.0002 0.0000 0.0011 0.0007 0.0005 0.0000 
 
  
 During the innitial phase of the experiment, there was an increase of the parameter, 
with maximal values in the alcohol treated batch, as opposed to the situation encountered in 
younger chickens. Both extractions, the Calendula  one more than that of Echinacea, acted as 
inhibitors compared to the alcohol control, but not to the environmental control batch.  The 
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inhibiting effect persisted towards the third sampling, the adaptive capacity of the older 
chickens being lower than of the younger ones, with very little positive influence of both 
extractions.  
 In adult hens, the concentrations of total Ig decreased towards the end of the 
experiment, although being overall higher than in chickens. The lowest value, noticed in the 
environmental control group, indicated the higher level of stress in these birds. The Calendula 
officinalis  extraction acted stimulating compared to the Echinacea angustifolia extraction. 
 The increase of total Ig levels, present in hens was more likely due to repeated antigen 
priming on the technological line, than to the biological influence of vegetal active principles 
(table 3).  
 









 Batch I Batch II Batch III Batch IV 
Mean 0.117 0.143 0.112 0.126 0.084 
Stdev 0.0367 0.0177 0.0097 0.0602 0.0216 
Var. 0.0013 0.0003 0.000009 0.0037 0.0005 
   
 B. Circulating immune complexes. In 19 days old birds, the CIC ammounts strongly 
decrease towards the end of the experiment. At the second samplin, the Calendula officinalis 
extraction acted stimulating, but its effect was not persistant up to the end of the experiment. 
The most dtamatic decrease was present in the environmental control group.  
 











 Batch I Batch II Batch III 
Batch 
IV Batch I Batch II Batch III 
Batch 
IV 
Mean 0.0397 0.0294 0.0090 0.0164 0.0227 0.0097 0.0078 0.0106 0.0023 
St.dev. 0.0326 0.0434 0.0195 0.0283 0.0353 0.0151 0.0109 0.0181 0.0068 
Var. 0.0011 0.0019 0.0004 0.0008 0.0012 0.0002 0.0001 0.0003 0.0000 
 
 As opposed to 19 days old chickens, in older birds CIC values were increased at the 
second sampling when compared to the environmental control, indicating a lower clearance of 
the complexes. Both extractions acted inhibiting, compared to the alcohol control, during the 
first phase but stimulated the complexation during the second phase of the experiment.  
 In hens, CIC values decreased towards the end of the experiment, the Calendula 
officinalis extraction exerting a slight stimulating activity as opposed to Echinacea 
angustifolia.  
 There was an age-related variation in circulating immune complexes levels, the values 
being higher in hens, then in older chickens while the 19 days old render the last. There were 
















ling I Batch I Batch II Batch III 
Batch 





Mean 0.042 0.0528 0.0520 0.0656 0.038 0.069 0.067 0.059 0.056 
St.dev. 0.008 0.0129 0.0078 0.0270 0.056 0.018 0.015 0.021 0.016 
Var. 0.001 0.0002 0.0001 0.0007 0.003 0.0003 0.0002 0.001 0.001 
 





Batch I Batch II Batch III Batch IV 
Mean 0.189 0.155 0.093 0.151 0.119 
St.dev. 0.139 0.110 0.049 0.103 0.122 
Var. 0.0284 0.014 0.0047 0.018 0.0246 
 
 Total Ig concentrations, including both specific and non-specific antibodies (opsonins, 
represent a measure of the individual’s serological reactivity. Quantification of this parameter 
is being considered as an useful element of the immuno physiological profile or an estimate of 
the pathologic changes of the humoral reactivity during various diseases. The positive 
influence of antigen priming on the total Ig level is well-known (Moraru I., 1984; Roitt I. et 
all., 1997). Several studies investigated the the dynamics of total Ig levels in the presence of 
various natural or synthetic compounds. Within this framework, positive effects of dimethyl 
dioctadecyl ammonium bromide and complete Freund adjuvant were described (Lillehoj H.S. 
şi col., 1993). In humans, carotenoids with or without  provitamin A activity influence in 
different ways this parameter (ie., astaxantine increases IgG after booster priming, while beta 
carotene had no significant effect – Jyonouchi H. et all., 1995). Stimulating effects of 
Echinaceea extractions on B lymphocyets were mentioned, without refference to 
concentration changes of total Ig (Bauer R., 2002; Bauer R. et all., 1988, 1999).  
 CIC represent one of the possibilities of the infected organism to clear the aggressor 
microorganisms. They appear subsequent to antigen-antibody binding, thus enhancing the 
discard of various microorganism in a physiological way. Several studies describe the concept 
on CIC present on dendritic follicular cells (antigen presenting cells, APC) in order to 
facilitate the Ig class switching and maturation of IgM naive lymphocytes, as well as the 
selection of high affinity B cells, producing high affinity IgG (Aydar Y. et all., 2005). When 
the microbial aggression is being massive, the clearance capacity could be overflown, and 
CIC levels increase. This leads to deposits in tissues, complement activation and injury  
(Stites D.P., Terr A. J., 1991).  
 The results obtained in the experiment suggest that age is a factor that influences both 
the physiological dynamics and the treatment induced fluctuations of total Ig levels and 
circulating immune complexes. Thus, in 19 days old chickens the Calendula officinalis 
extraction acted stimulating on total Ig levels and at a lesser extent on CIC, while the 
Echinacea angustifolia extraction, known for its immune stimulating  activity was inhibitiory. 
In 47 days old chickens, the Echinacea angustifolia extraction was the one that stimulated 
synthesis of total Ig, and it acted almost similarly on CIC concentrations. In hens, the 
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